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2[2] 3
1
($BL$ ) 1 $\sim$ 2 $(BL/s)$
1 $\sim$ 2 10 $s$
2
burst, burst $V_{burst}$
$V_{burst}\simeq 10(BL/s)$ ( $BL$ ) $l$ $U$
[3]





1 1 $30cm$ 2
0. $25-0.5$ 0. $6-0.8m$
”wave of agitation”
agitation mode ( 8 ).

















Couzin 3 zor (zone of repulsion), zoo (zone of
orientation), zoa (zone of atraction) $r_{r},$ $r_{o},$ $r_{a}$ Boid
3 $A$ :
(swarm), $B$ : (torus), $C$ :








$dv_{i}(t)=[kv_{i}(t)(1-\beta v_{i}\cdot v_{i})+f_{r}+f_{0}+f_{a}]dt+\lambda dW_{i}$ . (1)
2 1 2
2 $1/k$ $1/\sqrt{\beta}$



































$a^{\backslash }\nearrow$ : 20 $12$ 3 $\bullet,$ $\overline{\prod}$
7 9 2013 3
100 $\lambda$ $\blacksquare$


















30 $\Phi s$ (1





9 3 2 ( 9 ) 5 4






[1] T.Vicsek and A. Zafeiris, Physic Reports, 517 (2012) 71-140.
[2] T.Y.Wu, Introduction to the scaling of aquatic animal $10$comotion in Scale Effects




[4] D.V.Radakov, Schooling in the Ecology of Fish, Welly, New York, 1973
[5] C.Reynolds, Comput. Graph., 21 (1987) pp.21-31
[6] L.D.Couzin, et al., J. Theor. Biol. 218 (2002) pp. 1-11
[7] I. Aoki, Bull. Ocean Res. Inst. Univ. Tokyo, (1980) No.12 pp. 1-65
[8] I. Aoki, Bull. Jap. Soc. Sci. Fish, 48 (1982) PP. 1081-1088
[9] H.Niwa, J. Theor. Biol. 181 (1996) 47
[10] 2014-CVIM-I90 (2014)
no.17, pp. 1-8
117
